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(57) Abstract 

There is disclosed an inflauble liner (10) for footwear and the combination of the inflatable liner and a supporting under 
layment (75) of footwear, such as a shoe, boot or sandal (85). The inflatable liner (10) is formed of upper (12) and lower (14) plas 
tic sheets having the shape and size of a sole and bonded together in a continuous seam (16) about their peripheral edges thcrcb> 
forming a sealed interior. A plurality of discontinuous seams (34, 36, 37) arc formed between the upper and lower sheets (12 anc 
14) to create within the sealed interior a plurality of interconneaing tubular passageways (28). The inflatable liner is providec 
with an air pump (50) that preferably is mounted at the heel of the lining (10). The air pump (50) is a flexible bulb (66) with ar 
inlet valve and discharges into a flexible tube (48) which extends to a pressure control valve (58) and then to the intcnor chambei 
of the inflatable lining (10). The pressure relief valve (58) is manually adjustable to control the pressure within the inflatable iin 
ing. Excess air from the pressure control valve is direaed into channels (155) formed on the undersurfacc of the lining iroff 
where the air is discharged through sealed apertures (32) of the lining thereby providing forced air arculation in the shoe. 
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1 PCl/UbVO/OUV, 
INFLATABLE SOLE LINING WITH PRESSURE CONTROL 

BACKGROUND OF THE INVENTION 
Field Of ThP T nvenfinn 

5 This invention relates to an inflatable lining for shoes 
boots and the like, and in particular, relates to an inflatable 
lining with a pump to pressurize the lining and induce air 
circulation through the shoe. 
Brief ,?t^t'"" ent Of The Prior ^r-h 
10 Inner soles have been provided for shoes and boots which are 
formed of a compressible, elastic material such as cellular 
.Plastic foams, foam rubber, etc. These inner soles have 
provided only liniited shock absorbency, resulting in little or 
no significant improvement in wearer comfort. 
15 some prior investigators have provided inner soles with 
inflated cushions at either the toe and heel areas, and some 
have provide cushions at both areas with circulation between 
the two cushions. The cushions have been provided with 
mechanisms to circulate air and ventilate the shoe or boot 
20 during walking activities. Examples of these are: U.K. Patents 
2,189,679 and 357,391; U.S. Patents 3,180,039, 2,716,293, 
1,213,941 and German Patent 3,144,207. 
in some foot apparel, notably in ski boots, an outer shell 

25 Adjustment has been made to the tightness of the outer shell 
and air bags have been provided across the instep region of 
the shoe, and elsewhere, and have been provided with an air 
pump to pressure the air bags, creating pressure about the foot 
and snugness of the fit of the ski boot. u.s. Patent 4,730,403 

30 and German Patent 2,321,817 are representative of these ski 
boosts • 



been 



A water-filled inner sole for shoes has recently .een 
marketed under the tradename "Walk On Water". while this is 
an attempt to increase wearer comfort, water is heavy, non- 
35 compressible and the inner sole cannot be adjusted for 
firmness, and cannot provide shock absorbency. Additionally, 
water is unsuited for use in freezing climates. Also, a leak 
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None Of the aforementioned prior devices provides a simple 
5 o"7T'" '° comfortable wear and walking in a sho^ 

iLiL^d .'t '""^^ '^^^ ^ limited value aL 

i'udLr^^^^ — -ency. The remainder of the prior devices, 
.ncludxng the pressurization system for ski boots ar^ 
relatxvely complex and costly and are often too bulky and 
cumbersome. Consequently, these devices are not readUy 
10 acceptable for everyday activities. ^ 

OBJECTIVES OF THE INVENTION 

inner" T °' invention to provide an inflatable 

xnner sole wxth an integral air pump for pressurization. 

It xs also an objective of this invention to provide the 
aforementioned inner sole with th*> P^oviae the 

lo,.»+.^H w P^P strategically 

located such that the normal walking activities will Inflate 
and pressurize the inner sole. inflate 

20 Objective of this invention to provide the 

20 aforementioned inflatable inner sole with an in. 

construction. " inexpensive 

ar?h 'oili'" ' ^'^^'^^ '° With an 

. arch pillow and a contour conforming to the wearer's foot 
Which preferably will massage the wearer's foot 
It is a further objective of this invention to provide air 

si WH V''""^'^ aforementioned inn . 

sole Whereby normal walking activities will force air 
circulation through the inner sole and shoe 

30 InflatLl '7^"" °' "^'^ ^° an 

oner t1 "'"^ ^" can be 

operated nanually. 



■ 25 



It Is a furth«r objeetiv. of thi. i,r,«tion to provide a 

inflatable upper lining which .1.0 can b. pr..sur«i with an 
35 air^^ and w^ich can provide forced air circulation IZZ 
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BRIEF DESCRIPTION OF THE INVENTION 
This invention comprises an inflatable inner sole for 
footwear which is formed of upper and lower plastic sheets 
having the shape and size of a sole and bonded together in a 
5 continuous seam about their peripheral edges thereby forming 
a sealed interior. A plurality of this continuous seams are 
formed between the upper and lower sheets to create within the 
sealed interior a plurality of interconnecting tubular 
passageways. The inflatable inner sole is provided with an 

10 air pump that preferably is contained within a preselected 
region of the inner sole, preferably directly beneath the heel. 
For this purpose, an opening is formed in the plastic sheets to 
receive the air pump, and a continuous seam is provided, 
preferably in the form of a circular seam, about the opening! 

15 The air pump is a flexible resilient bulb with an inlet valve 
and has a discharge port opening into a flexible tube which 
extends, preferably, to a pressure control valve and then to 
the interior chamber of the inflatable inner sole. The 
pressure relief valve preferably is manually adjustable to 

20 control the pressure within the inflatable inner sole. Excess 
air from the pressure control valve is directed into channels 
formed on the undersurface of the inner sole where it 
discharges through sealed apertures in the inner sole into the 
shoe. 

25 In other embodiments of the invention, the air pump can be 
provided at one side of the inflatable inner sole for manual, 
hand manipulation or the inner sole can be provided with one 
or more side tabs to line upper portions of a shoe, or boot, 
m th^se embodiments a manual or hand pump can be incorporated 

30 on the side tabs. 

Preferably the seams are provided with a plurality of through 
perforations extending entirely through the upper and lower 
sheets to provide air and fluid communication through the inner 
sole. 



35 



BRIEF DESCRIPTION OF THE DRAWINGS 
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The Invention will be described with reference to the figures 
Of which; 

FIGURE 1 is a plan view of an inflatable inner sole with 
a pump and adjustable relief valve; 
5 FIGURE 2 is a view of the inner sole of FIGURE 1 without 

the air pump and pressure relief valve; 

FIGURE 3 illustrates the pump and relief valve assembly 
whxch is used with the inflatable inner sole of FIGURE 1; 

FIGURE 4 illustrates an alternative air pump and relief 
10 valve assembly for the use with the inflatable inner sole of 
FIGURE 1; 

FIGURE 5 is a perspective view of the inflatable inner 
sole of FIGURE 1; 

15 . J^^"^^ « 7 are sectional elevational and plan views 
15 of the pump used in the inner sole of FIGURE 1; 

FIGURES 8 and 9 are sectional elevational and plan views 
Of the alternative pump shown in FIGURE 4; 

FIGURES 10, 11 and 12 are views of the adjustable 
pressure control valve used in the invention; 
20 FIGURE 13 is a plan view of an alternative inflatable 

inner sole with a hand pump and pressure relief valve; 

FIGURE 14 is a perspective view of the inner sole', hand 
pump and pressure relief valve shown in FIGURE 13 • 

25 in tH^'T.'' " ' °" 
25 m the embodiment shown in FIGURE 13; 

FIGURES 16 and 18 are sectional elevational views of the 
check valves of the pump of FIGURE 15; 

FIGURE 17 is a view along line 17-17 • of FIGURE 16- 
FIGURE 19 is a sectional view along line 19-19'. of 
30 FIGURES 1 and 13; 

FIGURE 20 is a sectional view along line 20-20- of 
FIGURES 13, 22 and 29; 

FIGURE 21 is an enlarged sectional view through an 
aperture of an alternative embodiment having a lining about 
35 the inner sole; 



FIGURE 22 is a plan view of an alternative inflatable 
inner sole having an inflatable side tab at its heel; 

FIGURE 23 is a sectional plan view along line 23-23' of 
FIGURE 24, shpwing the hand pump used in the alternative 
5 inflatable inner sole of FIGURES 22, 29 and 30; 

FIGURE 24 is a sectional elevational view along line 24- 
24' of FIGURE 23; 

FIGURE 25 is a sectional elevational view along line 25- 
25' of FIGURE 23; 
10 FIGURES 2 6 and 27 are sectional views through the check 

valves used in the pump of FIGURES 2 3-25; 

FIGURE 28 is an enlarged sectional plan view of the 
inflatable side tab located at the heel of the inflatable 
inner sole shown in FIGURE 22; 
15 FIGURE 29 is a plan view of an alternative inflatable 

inner sole with medial and lateral inflatable tabs which fold 
over the instep of the shoe; 

FIGURE 30 is an inflatable boot liner which has an air 
pressurization and forced air circulation system; 
20 FIGURE 31 is an enlarged sectional elevational view 

along line 31-31 • of FIGURE 32 showing a blower to circulate 
air under the boot liner of FIGURE 30; 

FIGURE 32 is a sectional view along line 32-32 • of 
FIGURE 31; 

25 FIGURE 33 is a plan view of an alternative inflatable 

. inner sole; 

FIGURE 34 is a sectional view along line 34-34' of 
FIGURE 33; 

FIGURE 35 is a sectional view along line 35-35' of 
30 FIGURE 33; 

FIGURE 36 is a sectional view along line 36-36' of 
FIGURE 33; 

FIGURE 37 is a sectional view along line 37-37' of 
FIGURE 36; 

35 FIGURE 38 is an enlarged view of the area within the 

line 38-38 • of FIGURE 36; 
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FIGURE 39 <e . 
FIGURE 40 is a 

inner sole; °^ alternative inflatable 

FIGURE 40*!"^ sectional view along ii„e 41-41. of 

FIGURE 42 is a ^ 
FIGURE 40; -ectxonal view along line 42-42^ of 

FIGURE 43 is a an enlarged view of th. 
10 line 43-43' of FIGURE 41; the area within the 

FIGURE 44 l«s ar, > , 

FIGURE 45 is a plan 

inner sole for a sandal ; ^" alternative inflatable 

^5 FIGURE 46 is » ^ • 

FIGURE 45; sectional view along line 46-46- of 

FIGURE 47 is a • 
FIGURE 45; ^^^tional view along line 47-4-7. of 

FIGURE 48 is a c^^*- • 
20 FIGURE 45; and ^^^^lonal view along li„e 48-48- of 

sole o/fCe' 45'.' ' "^"P^^^^- the inflatable inner 



25 



£or«a by a lover sheet 14 .na . ' " is 

" ..a. 1« that e«e„.. aCt t' t: ^",,V°;r"- -ipheral 
inner sole 10, the heel ^^"^ 
«™ are shown In t^t Cas "'"^ "t""' ""^ ™^ 
1= intended to show sea " , 

sectional views. represent 
35 The upper and lower sheets 12 

"St preferably are ther-opilttic Z "ttr"" "'""^ 

pxastic, so that conventional 
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heat sealing can be used for forming the seams. The most 
preferred thermoplastic material is polyurethane, however, 
other suitable materials include ethylene, and ethylene vinyl 
acetate copolymers, polyethylene, polypropylene, polyvinyl 
5 chloride, etc. Natural or synthetic rubber can also be used. 
The upper sheet 12 and lower sheet 14 are also bonded 
together with a plurality of discontinuous seams 34, 36 and 37 
which form tubular, interconnecting passageways 28 through the 
inner sole 10. The spacing between adjacent seams controls 

10 the size (diameter) of the passageways 28. Also, unseamed 
expanses will form air pillows such as the arch pillow 4 5 and 
toe pillow 47. The size and space of the pillows can easily 
be varied during manufacture to adapt the innersole to the 
particular shoe. Thus, if intended to fit conventional shoes 

15 with integral arch supports, the arch pillow can be reduced in 
size. It can also be enlarged for use with shoes having flat 
or near flat soles, to provide an arch support, the firmness 
of which can be regulated by adjustment of the air pressure 
within the innersole. 

20 Preferably, the seams have a plurality of through 
perforations or apertures 32 which ext:end entirely thorough 
the upper and lower sheets 12 and 14 and are entirely 
surrounded by a seamed area 30. For this purpose, the seams 
can be expanded to provide an annular seam area 30 that 

25 entirely surrounds each circular aperture 32 through the upper 
and lower plastic sheets. Each seam and seamed channels along 
the upper and lower sheets, described with reference to FIGURES 
19-21, and the apertures 32 establish communication between the 
channels above and below the inner sole 10. 

30 As illustrated, the instep is provided with several 
longitudinal discontinuous seams 34, 36 and 37 which extend to 
a generally transverse discontinuous seam 38 that subdivides 
the instep from the toe of the inner sole 10. The toe is also 
subdivided into tubular passageways by additional discontinuous 

35 B ams such as 40. Seams 23 are provided transversely across 
the area between the toe and instep to improve the flexing of 



wo 90/10396 

PCr/US90/0l377 



the inner sole lo in this area. 



xn tnis area Tht> «• 
ot the.e discontinuous „„ b, v.ri« 

to provide the „ximua comfort ^nTZ^ " 
a Shoe fitted with the IntlZX ""rer of 

5 At the heel of the infl' t,M . 

se„ « ,3 P«vidr;rX-ra;:"ci"'i • 

a circular aperture 44 „hi^h . surrounding 

Plastic Sheets » ""^ ""^^ 

air pu»p 50 Of the invention 
"port alon, its .otto~ ce'titr Hi" '"^^ 
(described in greater deal hereinaf/ , "^^"^ " 

-Charge air through an intZl li^Te'! r="°"" " 
pressure control valve 5a ,J flexible tube 43 toward 
beneath a wide seam 3, 'l^'^ " Placed 

" undersurface of the i„„„ ^"^ "\^' '='>"~1 on the 

is also connected between tube 4S and"fT "j, " 
.3 connected to the pressure controrta "rse '"^ ' 

The pressure control valve 58 7 
detail hereinafter, h.. . .' "° "described in 

greater 

= 0 controlled fi,ed idjustabiut; o^t""'" " 

inflatable i™„r sol. 10 ™. ° """in th. 

a discharge port 7S whicli " "^^^^ " has 

that extends through contT*""' ^ ^"^^ 
discharges directly i„trthe l"T ^^'^^'^^ " and 

25.- and second plastic she.t """"" "rst 

inflatable inner sole ' ""'^^^'^ ^"'o 

toe of the 

Referring now to figure 5 ^-k w . 

o' th. i„f..,.ble inneTsIuTo wiVho!."T"" ' 
valve and the air pu»p. as ther/^t Pressure relief 

30 tub. 64 Which co».uni«t.s th^ K illustrated, the flexible 

35 th. air pump 50 comprises? '„. T "lustrated, 

bulb 6, that has an "t.™!! ,. '""i^' 

an internal flapper valve 56 that seals an 



9 

inlet port, aperture 52, in its bottom wall. The air pump is 
integrally connected to a flexible tube 48 that discharges 
through a check valve 68 and into a short flexible txibe 70 
which is connected to the pressure relief valve 58. The 
5 pressure relief valve 58 has two discharge ports 72 and 74. 
Discharge port 72 is in direct communication to the flexible 
tube 64 that discharges into the toe of the inflatable liner 
10, while discharge port 74 is connected to a short flexible 
tube 76 that discharges externally of the inflatable liner 10, 

10 As shown in FIGURE 1, tube 76 is preferably placed beneath a 
wide seamed area 51, lying within the channel formed in the 
undersurface.of the inner sole 10, thereby directing the excess 
air through these channels where it will flow upwardly through 
the inner sole 10 via apertures 32 • This establishes a forced 

15 air circulation in the shoe. Access to the second port 74 is 
controlled by the internal pressure regulation of the valve 58 
which is fixedly adjustable by the adjustment knob 60. 

FIGURE 4 illustrates an alternative embodiment of an air pump 
57 used in the invention. In the embodiment shown in FIGURE 4, 

20 the flapper valve and inlet port in the bottom surface of the 
bulb has been removed and an inlet port 78 is provided in a Y- 
branch 80 of flexible tubing which is connected to a check 
valve 82 to serve as a fresh air inlet to the system. The 
remainder of the structure is substantially as described with 

25 reference to FIGURE 3. 

The inflatable inner sole 10 of FIGURE 1 is shown in 
perspective view in FIGURE 5. The circular aperture 44 at the 
heel which houses the air pump 50, and the tubular passageways 
which are formed between the discontinuous seams of the inner 

30 sole are apparent in this illustration. Also, the size and 
position of the pressure control valve 58 and adjustment 3cnob 
60 can be seen in the illustration. 

Referring now to FIGURES 6 and 7, the structure of the air 
pump 50 shown in FIGURE 1 will be described in greater detail. 

35 FIGURE 6 is a sectional view thr ugh the air pump 50 and 
illustrates that the air pump 50 is pr vided with a plurality 
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Of protrusions SA on the urdersurf.ce of its Kott 

per.it tree .ir pass,,, beneath its una.r.i,U " "l "° 

wan Of the eir pu^ is perforated with a 

to provide an inlet port to the interior of " 
5 a single flap 86 of tlexibl. ""^ 

.nd is hinge: .t one"rd 'L/e :::eVftt T 

valve 56. thereof to function as a flapper 

" wan and does not hav^tT ape^ur s~°": T 

the flapper valve 56 ^ ^" t'^ttom wall and 

externa" ^ounL. Ic v sTT"^ ^ ^ ^ 
reference to figure 4. ' ^^^'^^^^l^ described with 

FIGURES 10 through 12 illustrat*. 
" The pressure control valve ss harT"" ^"^^ 

Single through longitudinal passage ,' that " ^ 

a lateral passage 94 whioh co».„nicates with ""'"'^'^^^ 
The pressure valve has a ball ^8 Is its , ' """"" 
seated against a valve seat i o. Z Tat/raT" 
20 The ban 98 is realli.nn„ . lateral passage 94. 

"y a coil sprinTio^^ha, 1". ^' ^'"^^ P-"^- 

. threadable p!ug \rtrt" r:::^:^ i"^ °" °' 
threaded bore los that opens into ™S.ai „ 
threadable adjustment of the plug i04^. IT"' 
« spring 102 which compression the ball 9, aga^L T"", °' 
100 can be fixedlv ad-i„=f_ against the valv. seat 

pressure r.,uir^\o^ t ;hrj:r oT::'""' 

Of r:: rabTe^rf .1": 

3s ar:tir:s".":hrr:r" " --™eier wi : 

...... .r^ri-aTalVdre^' — rf 
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tube 64 is molded in the seam. The flexible tube 64 is 
connected to a pressure regulation valve 58 and to a manually 
operated air pump 112. These elements are shovm in greater 
detail in FIGURES 15-18. The air pump 112 is positioned 
5 medially of the inner sole 10 in a position where it can be 
manipulated by hand to permit pressurization of the inflatable 
inner sole. At this location, the hand pump doesn't contact or 
abrade the wearer's foot. As with the previous embodiment, the 
inflatable inner sole shown in FIGURE 13 has a plurality of 
10 discontinuous seams 134, 136 and 137 that are spaced at 
preselected locations across its surface. Preferably a first 
seam 134 extends from the toe, laterally to the heel. At the 
heel, a semi-circular seam 116 is provided with a medially 
extending discontinuous seam 118 which extends to the 
15 peripheral seam 16, and two additional longitudinal seams 13 6 
and 137 extend from the heel across the instep to the toe of 
the inner sole. A plurality of transverse seams such as 12 3 
are provided to provide for laterally extending tubular 
passageways between the first and second sheets. These 
20 transverse seams 123 impart a flexing capability to the inner 
sole 10. An arch pillow 45 and a toe pillow 47 are also 
provided. Referring to FIGURE 20, the enclosed space 139 which 
lies beneath the seam 116 and tubular passage 119 will collapse 
when the wearer's weight is placed on the area about seam. 116 
25 and will flex into the illustrated configuration when the 
wearer's weight is removed. The result is that the enclosed 
space 139 continuously varies in volume during walking, and 
thus fimctions as an air blower to induce* flow of air down the 
channels beneath the insole and through the apertures 32. 
30 Referring now to FIGURES 15 through 18, the subassembly of 
the pressure regulation valve 58 and air pump 112 will be 
described. As shown in FIGURE 15, the pressure regulation 
valve 58 is stibstantially the same as previously described with 
reference to FIGURES 10-12. The air pump 112, however, is a 
35 generally ovaloid, flexible and resilient bulb 120 which is 
placed laterally against the inside ankle of the wearer of the 
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128 Which has , V.1V. ch^r 1,0 -"^^o-^e Check valve 

S across the alschar,, p..e.,ew,; llZ, 1' T" 
support spider x« with vertical legs ' * 

<*«a«r 130 and supports at it. I '^ '"^ "I'**" 

by resilient plu, Z^^'l t^': r.^T! "-^^ 
« port 144 1„ the bottom wall ue o, !k 
" Referring now to pigoJ " ° 

-figuration is used t^pr Ide tti":".' 
"-e »ir PU.P 11,. air pu.; Lrhas a„ °^ 

"0 «ith an annular disc 152 which extend " "'^^ 
150. This disc is flxedlv ^"'"^^-^ 
IS spider „e.her l.. with su^rt Terus"""" '^'^^ * 

cnamher and positions froT i^s ! t r a re'Tr^' ""^ 
140 with a disc 142 that resilient valve plug 

annular disc 1.3 and f„rc:L„ra;thT::r:e:r" - 

valve. The bottom wall iss „, °' i"!^' 

=0 ha. a port 157 which coZlcltes^wuT t.'' 
A= previously mentioned, t^e various s 
and lower plastic sheet for, tl^lVrTass " ""^ "^"^^ 

sol. 1= inflated. TZeoBE » 1. Passageways when the inner 

« contour of the Inner so^erlrrnu^^::^"""" ^"^^ " 
seam le secures the upper sh«o*. ^^•^"^^"^^ed. the peripheral 

the discontjr: tz^'^T rr " 

generally tubular passageways 29 " " 'o™ 

illustrated, the upper 'heet 12 and 1 """"^ *^ 
30 Shown beyond peripheral seam 1" "ro r " 

with peripheral ...» is, ""i"^ cut flush 

««• S.U, 16 ' „ J ' "T^' " area which forms flap 

-■in, or b^ndl-n: to l"" ^'^"^ ^ 

fo twear. secure the inner sole to the 

3S FIGURE 19 also shows that th» «^ 

the assembly is located h 58 in 

y located beneath an upwardly folded flap 156 of 
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the first and second plastic sheets, thereby avoiding any 
nibbing contact between the valve 58 and the wearer's foot. 
Also, the valve could be increased by a soft fabric or sponge 
layer (not shown) . Also, as previously mentioned, the seams 

5 form coextensive channels 155 which are indented into the 
undersurface of the inner sole 10. These channels 155 
interconnect in a communicating network on the pattern of the 
seams shown in FIGURES 1 or 13 • This network forms a 
distributor for forced air circulation in a shoe fitted with 

10 the inner sole 10- 

FIGURE 20 is a sectional view along line 20-20' of FIGURES 
13. 22 and 29. As there illustrated, the semi-circular seam 
116 forms an annular txibular passage 119 and 22 of substantial 
dimensions at the heel. As previously mentioned, apertures 32 

15 are provided through the seams between the upper and lower 
sheets at various locations and air and/or moisture passes 
through the apertures as shown by the arrowhead lines 96. 

FIGURE 21 is a sectional view through a typical aperture 32. 
The seam between the upper sheet 12 and lower sheet 14 welds 

20 these sheets into a homogeneous band. In a preferred 
embodiment, the sheets 12 and 14 can be covered by outer layers 
99 and 101 of fabric, plastic foam, etc., to enhance the 
comfort of the inner sole 10. Also, if desired, the outer 
layer 101 can be an insulation layer, e.g., a reflective 

25 insulating film such as a film of polypropylene between 
aluminum foil sheets specially for boot liner Fig. 30 to keep 
heat inside the liner. 

Referring now to FIGURE 22, there is illustrated an 
inflatable inner sole 162 which has substantially the same 

3 0 construction as that previously described with reference to 
FIGURE 13, however, this inflatable inner sole also has a side 
tab 164 at its heel. The tab 164 is folded flat and shown in 
plan view. As there illustrated, both the upper and lower 
plastiic sheets are provided with rearwardly extending generally 

35 rectangular shaped teibs that are sealed together with a 
peripheral continuous seam 166 that is preferably continuous 
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with th. periph.ral seam 16 . 
Additionally, a plurality of lo„,itudi„r 
provided within the side tab 164 are 
internal pa.sa,.ways ^.r.T ^^^'^T^r^'lT'" ^'"""'^ " 
5 are closely spaced to provide tM„ l 

t^t the tblc^ess o. tn'e innatertat X TotT""""^'" " 
The side tab «4 also supports the ««"lve. 
indicated by the brolc.„ V ^""^ "° generally 

«e.lble tube 1T2 a 
" The air pu.p i^^ u'sed Trtt'^rr" " 

« is generally illustrated in sectional 

through .5. ,3 . pi:„X th " 

a generally circular ne.ible bulbT,r„hich'hr ^"""^ 
176 internally received ^i^y., " * tubular tee 

IS the discharge'chejrvA J"' "a^d th'"'',"" 

PU.P. The base le, l», T " "° the 

sidewall 1,4 c. ;e"ulb i rcrVe" ""^ 
conventional pressure release valve .,0'"' T ""'"^ ' 
comerclally as a tire v.lv. „ available 
« Automotive, inc. HaJvluXT T 

is intemeuy co„tal„:d":; ^ buTb^ it^Ln" 

check valve 178 that i. St, .. . . houses a snail 

""lb 170. Thirvalve ~ i"to the 

discharges the^lrT^rr ^ "o "° 
" "«i"e tube 17a to the innat^lit Je" sT'^ T"'" 
Velcro band 191 is ^ ^ * ^^^eferably, a 

secure the p^^p t tab " "^'""-^ - «ai isa to 

30 1« o, th. bu^i'i iisT^r """^ «" 

aperture 190 with . /it" ?" ^" an 

its internal ^oZ:. i::^. r^e^ ."s Te iTt' °" 

The Check valve 178 used for^e ^if 

FIGURES 26 and 27. In FIOTOE 26 T. \ ^" 

3S in its Closed position ^i^.^:.^: ^J^LZ^ 

0-rin, 1,. being resiliently biased against'ti." Z.T::,V^: 
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by the valve stem 198 that is dependent at its upper end from 
a disc 200 that serves as a retainer to capture the compression 
coil spring 202 between the retainer and the bottom surface of 
the valve chamber. When the air is discharged into the tee 
5 176, the air dislodges the valve member against the tension of 
resilient spring 202, permitting air to flow into the tee 176 
and through the flexible tube 172 to the inflatable inner sole, 
as shown in FIGURE 27. 
Referring now to FIGURE 28, there is illustrated an enlarged 
10 view of the side tab 164 of the inner sole. The flexible 
discharge tube 172 extends through a center seamed area 204 
which is sufficiently large to provide security and support 
for the tube and the assembly of the air pump 17 0 shown in 
FIGURES 23 through 25. The air pump 170 is shown by the 
15 broken line. An opening 206 through tab 164 provides access 
to permit securing the pump 170 to the flexible tube 172. This 
mounting also biases the flexible resilient bulb of air pump 
170 against the tab 164. 
The inflatable inner sole 10, alternatively, be provided with 
20 one or more side tabs such as the medial side tab 208 and the 
lateral side tab 210 shown in FIGURE 29., Preferably these side 
tabs are of sufficient length and are located at the instep to 
permit folding over the instep of a wearer's foot and these 
side flaps can be attached together, preferably by providing 
25 bands 212 which carry hook-fabric attachments 215 such as 
Velcro, at each of their ends so that they will be fastened 
together when folded over the wearer's foot. Each of the side 
tabs is provided with a peripheral seam 214 that forms a sealed 
interior which communicates through an opening 216 in the 
30 peripheral seam 16 of the inflatable inner sole whereby the 
side tabs 208 and 210 are also inflated. The inner sole can be 
secured to the footwear by stitching or cementing seam 16 to 
the inside sole of the footwear and, where appropriat , to the 
inside of the uppers of the footwear. 
35 One side tab, 210, carries the air pump 170 shown in broken 
line. The pxmp is previously describ d with reference to 
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FIGURES 23 through 25 Th« 

tub. x„ is Ix^rseeTea T^:''*"'" ' 

between the upp.r ,„a ao.„ "'^-■^ «ea 204 

air PU.P is iocetea « the i„«":\r.e oT;. 
5 eir puBp „ui be readily accesslbir T 

thi. appuction. an opeLng clrbl ■ "P*""""- "or 

Of the outer shoe. Provided „„ the upper part 

Keferrin, „o„ p 
innatabl. iraer sole 22« whleh " illustrated an 

10 liner ,or the entire ."per re' " TT ^" ^""""'^ 

is She™ in a si^pu/ied lr/^: c Td ■ ""^ 
elements and features previously descried '"'"'^ ""^ 
the inner sole 2J4 has at th fo-^ this purpose, 

integral nap 22e tha't extends"? t"' "^^^ 
15 sufficient distance to pe^irth ."'"^ ""^""^ » 

vertically to extend entireiraLut th when folded 

^.ferahly this large fUp fo^ a iter /or"' 
boot. Th. flap 226 „„ , coextensive T K "^"^ °' 

beneath the im,er sola and also k ° ""^ 

" AS the tab ^st be fo^d ab " '° ^o^- 

e«ensive tab can htve a piurtlir T ™ this co- 

P-it .oldin, about ^h^^^e'd s:;fac"^"°""^ "° ^° 
creases. The vertical flao 25T. """"'^ '°"i"9 

Of fabric attachment bands 234 such " ' ^^"""'^ 

25 opposite ends 236 and 238 th " ^"^"^ *° its 

at the «dial end 236 o, n.TT^^ ' °' " """"-^ 

is P1.CM on th. opposite side »; T " ""'"^"^ »«l«o band 
end 238, th.r.by ^r»ittino !h / " °" ^""ai 
secure. to,.the/„h'e„^:;;',^;„:t/' ""^ ""^ '° 
30 Preferably fl.p. j„ toe of the in„er sole. 

lateral sides of th. instp to fit ZZT " 

and each of these flap, .1.0 °' f»°t 

Velcro band 244 on its on-^it f " ""'"ensive 

folded over the instep ^f "The ! """^ 

" r - veicrorac:r::::ir ;rr 

- a.l. .r.a 24. of the flap 226 also ^'f.^ ^ 
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and lateral extending tabs 248 and 250 which carry co-extensive 
Velcro bands 251, again on opposite sides to permit securing of 
these tabs about the ankle of the wearer. 
An air pump 170 is provided in the flap 226 and this air pump 
5 is shown by the broken lines similar to that shown on FIGURES 
23 through 25 and mounted similarly to the mountings shown in 
FIGURES 22 and 29. In addition, the heel of the inner sole 
preferably includes a continuous circular seam 254 to form an 
opening that will receive an air blower 260 which induces 

10 forced air circulation through the shoe. The air inlet to the 
blower is flexible tube 256 which extends along tab 226 and is 
shown in a broken line in FIGURE 30. 

The blower is shown in greater detail in FIGURES 31 and 32, 
and includes the aforementioned flexible tube 256 for the fresh 

15 air inlet that communicates with an inlet chamber 262, an upper 
chamber 258 within the flexible bulb 260 of the blower, and 
outlet chamber 264. Inlet chamber 262 and outlet chamber 264 
are separated by a transverse wall 266. Apertures 267 and 268 
are provided, one each in the top wall of each subjacent 

20 chamber 262 and 264, opening into the chamber 258 of the 
flexible and resilient bulb 260 of the air blower.. A flap 27 0 
of flexible plastic sheet material is mounted over the aperture 
267 communicating with the inlet chamber 262 and is hinged to 
the bottom surface of the flexible bulb to thereby function as 

25 an inlet flapper check valve. A similar flap 272 of flexible 
sheet material is mounted on the undersurface of the bottom 
wall of the flexible bulb to function as a discharge flapper 
check valve. 

As shown in FIGURE 32, preferably a plurality of apertures 
30 274 aVe provided about the periphery of the outlet chamber 264 
to permit air to be discharged into the shoe, beneath the inner 
sole thereby serving to force air down the channels which are 
formed between the tubular passageways of the inflatable inner 
sole thereby permitting the air to be circulated through the 
35 plurality of through apertures of the inner sole thereby 
establishing forced air circulation through the shoe above and 
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below the inner sole. 

The inflatable inno>- 
substantially si.Uar to T'^ - 

greater „un*L o" seLs ,5 "^"^ ^' ■ a 

S .ia„ete.s t.. ai;ra:iir. ~a;eT" 

IS desirable to permit use of th« • 
footwear, as it can be easil/iLerted 
footwear. This e£feot is T ""^^^ 

10 appears as ncv^ 3, iT.r " ""ch 
Channel 20 is slighti; laroer Peripheral 
provide greater stability " ""^^ '° 

FIGTOE 35. the secti^, • '"^^^"9. Referrinc, „o„ to 

sole Shows Channels raLT '""^^ « '"^ ^""^ 

IS give arch support to the wla^: " '^^^ 

. p»"roVttrin7itir rntrrrsr^ 

P^P 53 is an expandable cha^!r " ™- 

or, recess forced „y oirculaT "'^ """" 

" « through the sJet^rrTalHr: ~ ^ 

Banutactured. This pump 53 is retain Jk 

its diameter is greater than t/t ^P=""re as 

" is Similar to pump 50 or '"'""^ P™P 

to FI<:rm« . ... f ^ ""^""'ly aescribed with reference 

» und.r.ur.ace to Pro^de a c^ra'^n'oe'r " '"'^'"^ " °" 
S3 is formed with a bottom sh^: 5 ° Vh"'""'^- ™^ 
upper .heet 55. Pref.rablt .K ! "^^^ " """O*" ^^e 

diameter to provid^ an t/uu; tlT ^"'t " ^'^'^"^'^^ 
width (see Fis 39. to „ " ""icient 

" " o, th. ihner\:tL. ^trtT'"' '"^ 

•ir pump 5, and passes to th^ '"^ """""'^''^^ ''■^ 
control valve 5S • "'^"^ " »™S Pressure 

vaive 58, shown in FIODRES 33 and 39 «- 
(see FIG. 381 in fh. .1^ *" aperture 6i 

^..»e -menL^rderirrde^l';,r"V"° 
35 saae elements of figure i. reference to the 
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The inlet valve to the air pump 53 is shown in detail in the 
enlarged sectional view of FIGURE 38. As there illustrated, 
the bottom wall 54 of the air pump has an aperture 62 which is 
closed by the resilient plug 129 that is supported by spider 
5 127. When a partial vacuum is formed within the pump 53, by 
expansion of the chamber of the pump, air flows past valve plug 
129 and into the chamber of the pump. When the wearer's heel 
compresses the pximp 53, the plug 129 seals the aperture 62 and 
forces the air through tube 59 and check valve 68. Preferably, 

10 the valve structure is surrounded by a raised circular rib 87 
to prevent damage to the spider 127 and plug 129 when the air 
pump is entirely compressed. Preferably, a plate 41 is placed 
beneath the upper surface of the pump 53 to reinforce and 
stiffen this surface. 

15 The plug 129 also functions to seal the inlet aperture 
against water intrusion, particularly when the inner sole, or 
footwear with the inflatable sole is washed or cleaned. Water 
cannot intrude past the plug 129 as there is no partial vacuum 
developed within the air pximp 53. 

20 Referring now to FIGURES 40 through 44, there is illustrated 
an embodiment of an inflatable inner sole which includes a 
support underlayment for the inner sole. This embodiment can 
be for a removable inner sole for foot wear. It is especially 
useful, however, as a permanent member in footwear, 

25 particularly in atheletic footwear or in house shoes, e.g., 
slippers, moccasins, etc. Some slippers now on the market have 
two fabric soles separated by a space which is filled with a 
removable foam sole. This embodiment can be inserted as a 
substitute for the foam sole. The inner sole 10 is 

30 substantially identical to that shown and described with 
reference to FIGURE 1. As shown in FIGURE 44, the inner sole 
is used in combination with a supporting underlayment 75 which 
has an upwardly curled edge 88 extending entirely about its 
periphery, conforming to the shape of the innersole. The air 

35 pump 73 can be integrally formed with the underlayment 75, and 
as shown in FIGURE 42, the circular channel 22 of the inner 



wo 90/10396 

PCT/US90/0I377 

20 

sole 10 is received within the circular - 
between the upwardi, curled PeripheraTedge 33^^^^^^ 
73. Alternatively, the air pmap can be . T ^'"^ ''""^ 
Shown in FIGURES 8 and 9 Tnd T k ""^""""'^ 
S underlay^ent .s. m th eLod" ent th! " 
air PU.P is located at the medial edgi of th: . '° 
see FIGURE 44. The oumn 7. h underlayaent 75; 

has a y-shaped end si^ar 1 ' tube 48 which 

tube 48 can be TnteaAi, " " "'"^ ""^^ 

10 The inlet checK valvr8?haTr — ay.ent 75. 

The outlet or di JhJ! ''^^^^^ the shoe. 

15 pocket receives the instep region. This 

retained closed by Velero bands 89 

tor Illustration purposes, a sandal or- „i 
shown. It is apparent, however that th« ^' " 

conventional shoe or boot could aTso bT °' ' 

25 to the Illustrated sole in . . Permanently attached 

could also include :::;.^.rz^'^ir 

FIGS. 29 and 30 T« J-iners such as shown in 

... . conventlli Z.2\^ITT:.T. 

on its m»l.r«.rf.ee L I,-. " Provided with treads 

30 -end .o. opposit; -diranl^r/idrr t^e 

- «raps ,i int'Ltr "ab:: traror"::.?. - 

and f r thic r,.,^ toes of the wearer 

n« I r tnis purpose can be pr vided with 

35 and/ r Velcr attaeh™««^ k . loi 
all 4n attachment bands 83 on opposite mating surfaces 

all in a conventional manner surfaces. 
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The outer sole 85 can have a recess 107 in its upper surface 
and the inflatable liner 10 of the invention can be received 
within this recess. This liner is substantially as previously 
described with flow passageways 21 and a toe pillow 47. 
5 Preferably, the liner is permanently secured to the upper 
surface of the outer sole 85 with stitching, bonding with a 
suitable cement or glue, or by solvent welding. The permanent 
attachment is along the peripheral edge 16 of the inflatable 
inner sole. Alternatively, the inflatable inner sole can be 
10 removably attached by Velcro attachment fabric bands which can 
be applied to the underside of peripheral edge 16 of the inner 
sole and about the mating peripheral edge of the outer sole 85. 

As shown in FIGURE 48, the air pump 73 can be integrally 

15 molded into the outer sole 85. This is especially advantageous 
for a sandal as the pump is thus integral with the heel of the 
sandal, and no additional flap or band is needed for mounting 
of the pump. An aperture 91 in the sidewall of the air pump 73 ' 
communicates with a tube 48 that has a Y-shaped end (see FIGURE 

20 4) which has an inlet check valve 82 and a discharge check 
valve (not shown) which is connected to txibe 70. As shown in 
FIGURES 44 and 49, tube 48 is beneath seam 39. The outer sole 
is prefersibly formed with a pocket along its medial edge 
adjacent the instep region to provide a recess that receives 

25 the pressure control valve 58 and the check valves 68 and 82. 
This pocket can be closed with flap 156 of the inner sole 10 
and secured with Velcro fabric bands (not shown) . In some 
applications, e.g., beachwear, the apertures 32 can be 
eliminated and the discharge tube 76 from the pressure relief 

30 valve 58 can be directed outside of the recess 107. As shown 
in FIG. 10, tube 76 is connected to the excess pressure relief 
port 74 of the pressure relief valve 58. 

In all of the embodiments, the outer soles can be formed of 
suitable rubber or plastics, including, for example, open or 

35 closed cell foams of ethylene vinyl acetate copolymers, 
polyurethane, ethylene, etc. 
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P-P. in either c«e, the flrle". " ° ° 
5 adjustably controllable with a orlT " 

exactly the dealrad soVtn.' , T ^-^^ 

w»i«a sortness and resiliencv ^ 

tc avoid fati^e. i jer soTe 

Shoe. «,.orb«=y ^ increase warn ' . 

effielwicy as it will .h.~K "alking and running 

XO in a resiLent li« tot! ta"^ ""^ ^' 

The pressure control valve is t^^^-f u, 
illustrated, adjacent the instep or under Te / h'""'"' 
however, be located at anv o^k " 

.u«icient space, pre/.U y' as cYos^rldTa T' '""^ ^= 
15 as possible. ciosely adjacent to the pump 

Pr4ferably the inner sole includo«= *.K , 

to per.it nuid co^^unicatio; bet„ettt"und"' " 
top side ot the inflatah,. 

.reathability througrrnir"s"oTe ^""hirT """""^ 
^0 .o sture d,„ ™t accu^lat. on the tol' o. Z i^nTI 
=ole. in the .ost pr.ferr«l embodiJnt • 
provided with a forced air,.! „ , tl>a inner sole is 

normal .,l.l„, activities 171^"' 

through the iLr sol. a„d t^e sT" ''"^ =^-™l«io„ 

« passageways „d the c:rrAtTo„ o/Vhe ""'"^ °' '"^ 
action o„ th. SOLS o. the weaker sl.t " 

ther^l bonding Z .otT s^l" "^/^.r T " 
30 Which the Sheet, are pressed wTtk he,t T % 

preferred. *° ""^ the seans is 

I claim: 



1. An inflatable lining for a shoe which comprises: 

a. an air enclosure having flexible walls and 
including a portion having the size and shape of the sole of 
said shoe with a sealed interior and with a plurality of 
discontinuous seams between its opposed surfaces disposed at 
preselected locations to subdivide said sealed interior into 
a plurality of interconnected zones; and 

b. pressure inflation means comprising: 

(1) a flexible and resilient bulb; 

(2) an inlet port opening into said bulb; 

(3) a discharge port communicating from said 
bulb to said sealed interior of said sole lining; and 

(4) a pair of check valves with one each 
of said check valves being positioned in a respective one of 
said inlet and discharge ' ports in opposite flow directions, 
whereby said bulb functions as a pump, to increase the pressure 
of air within said sealed interior of said sole lining. 

2. The inflatable lining of claim 1 which is formed as 
a laminate of first and second sheets of plastic bonded 
together by a first peripheral seam about their peripheral 
edges to form said sealed interior and with said plurality of 
discontinuous seams between said first and second sheets to 
shape said zones as interconnecting passageways and to form 
channels on the top and under surfaces of said portion of said 
lining, inset into said first and second sheets. 

3. The combination of an inflatable sole lining of 
claim 2 and a generally flat planar support sheet beneath and 
coextensive with said laminate, 

4. The combination of claim 3 wherein said planar 
support sheet has a central recess across substantially its 
entire upper surface and said laminate is received within said 
recess . 



wo 90/10396 

PCT/US90/01377 

24 

5* The combination of ciaiw, >i 
support Sheet h.. an upwa^; ^ " 

surrouMing said c«,tr.l races. P«rxpheral ed9e 

«• The inflatable Unina of cl»i, , .. 
flexible bulb Is lo=.t.^ . Wherein said said 

inflatable llni^ " ' Preselected position of said 

n..lblVbulbTs%l'teT"^""'''' °' ' 

j-e ouxo IS located beside said inflatahi^ n • 

the instep thereof. inflatable lining adjacent 

-er leaned: i^d'rri: :^z-^:^ — - - 

blower '.ear'is"";!": 'T' " '"'^ ' 

-ween said flL^Utrd 3^^: ^""^ ' 

bWr neansTs TZt:. trUlirr 
through the heel of said first e^I / 

cxosed loop between llT .^^^ZZT^^^.:'-^-' ' 

.uib ii:;„d:r :n^?ci":re: =r \° rr - — 

s-Oividing ..id cha^r into Inlet and outlet c^™ 

««ibie -tube-L^-Lr;: :rr?or:; oT:id"oirr.- ^ 

said inlet chamber. ^'^^ ^^"^"^ t° 

outlet '«;a^eTin':i":e71' ""T °' " ^^^'^ 

beneath said lower sheet /T " " «-harging 
- under ..rlZ:\TT.:ltTl:T. ^^^^^ » 



14. . The inflatable lining of claim 6 wherein said 
flexible bulb is received within an opening through said first 
and second sheets and surrounded by a closed loop seam located 
at a preselected position in said lining between said first 
and second sheets. 

15. The inflatable lining of claim 14 wherein said 
closed loop seam is located at the heel of the sole, whereby 
the normal walking activities of a wearer of a shoe fitted with 
said inflatable lining will operate said air pump and 
pressurize said inflatable lining. 

16. The inflatable lining of claim 3 wherein said 
discharge port is in communication with a flexible tube and 
wherein the check valve associated with said discharge port is 
in said flexible tube. 



17. The inflatable lining of claim 16 including 
pressure control means connected to said flexible tube and 
having a pressure controlled valve means with a second 
discharge port communicating exteriorly of said sealed 
interior. 

18. The inflatable lining of claim 17 wherein said 
second discharge port is positioned to discharge air into said 
channels formed on the under surface of said lining. 

19. The inflatable lining of claim 17 wherein said 
pressure controlled valve comprises a valve housing with a 
valve seat and a valve member resiliently biased against said 
valve seat to maintain said valve closed against the pressure 
within said sealed interior. 



20. The inflatable lining of claim 19 including 
adjustment means on said valve housing to permit adjustment of 
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the tension of said resin 

controlled regulation of Z \ "'^"^^ ^-^t 

interior. ' ^''^ Pressure within said sealed 

through ..id tirst .„d s.cond plajli^ ! •"'""i"? 
c»™„icatic„ through s,ld ih^ataWe lit:. 

includes a pocket fomed .lon„ s>ia support sheet 

pressure controrreU^? r. ^^^r 

«a wirnm said pocket. 

23. The combination of claim 5o • , 

flap attached to said inflatable i ^"^^^^ing a flexible 

over and close said pocLt ' " ^-^^ 

24. The combination of claim k 

Sheet includes a pocket foriL i ""'^ 

Wherein said check valves arT r ' ^"^^ 

valves are received within said pocket. 

25. The combination of claim t „k 

bulb is a hollow Chamber moiH . '''' ^^^^ "exible 

and is provided with c ^'^"^^ ^^^^ 

Of said hollow chambeT anTinciT""''"' "^--r 
valv.. ..3pective ^'e^, ^1!"" 

across "a^dTnf^atrr^^^^^^^^ ^ 

area of said inflatable lini' t" "'^"''""""^ -<=^ 
pillow. ^'"^"^ ^° P"^i<*e an arch inflatable 

one -r.e.rderr^^^^^^^^^ ^ — g at least 

m saxd inflatable lining and wherein said 
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inflation means is located on said flap. 

28 • The inflatable lining of claim 2 wherein said first 
and second sheets also include side flaps extending laterally 
at the instep of the sole and of sufficient length to fold over 
the instep of a foot, and including at least one opening in 
said peripheral seam adjacent each side flap to provide ports 
communicating between said side flaps and said sealed interior. 



29. The inflatable lining of claim 28 wherein said 
first and second sheets also have a plurality of discontinuous 
seams along said side flaps to provide a plurality of internal 
passageways within said inflatable side flaps, 

30. The inflatable lining of claim 29 wherein said 
flexible bulb is located on one of said side flaps. 

31. The inflatable lining of claim 2 wherein said first 
and second sheets also include an integral rear flap at the 
heel of said inflatable lining and including a plurality of 
discontinuous seams to form internal passageways therein. 

32. The inflatable lining of claim 31 wherein said 
flexible bulb is located on said rear flap. 

33. The inflatable lining of claim 31 including side 
flaps which extend laterally from both sides of said rear flap 
a sufficient distance to permit said rear flap and side flaps 
to fold entirely about the periphery of said lining when placed 
in an upright orientation to said inflatable lining, thereby 
forming a complete upper lining for a boot. 

34. The inflatable lining of claim 33 wherein said side 
flaps include a coextensive tab along their edges which can be 
secured to the p ripheral edge of said lining thereby securing 
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lining 

35 



The inflatable lining of claim tA 

36. The inflatable lining of olai„ 27 wherein =,<h 
h.s an internal air passageway in co^unieat"on "1^^^ ' 
passageways in said inf « i« • -^^a^ion with the air 

Uning can also be inflated ' ^^'^ "^"^ 

located on one of said rear and side flaps. 

comprises': " '"""'"^ ^"'>" "M=h 

a. an outer sole with ;^ f^r^«4. 
portion extending fro„ opposite edges t/ereo/ rr 
^oot retainer emending over the foot of the wear" • ' 

Of said outer so'l.T"' ™' "^"-^^^ "PP« s^face 

c. an inflatable inner sole received 
central recess and comprising a laminate" firs, ^^^Z": 
flexible Sheets bonded together about their 2r!bhe^l T 
"d h.vi„, . discontinuous se.^ .t"ss 

surface, th«reby fonning a sealed interior h " 
Of lnterc=™,.cted air flow passagerayl exte'din' ' 
.urfac. cf th. inflatable in^er sole aM f^rfng T 
cn^th. top and under surfaces of said inf latere MeTst:: 

d. inflation means comprisino a fic^^^iu-, 
resilient bulb carried at th. heel of .aid f'" " 
including an air inlet tube with an inl!' c^tlt valT" 
into said bulb and a rfio^K cnecjc valve opening 

buib, and a discharge air tube with a discharge check 
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valve communicating between said bulb and the sealed interior 
of said inflatable inner sole. 

39. The footwear of claim 38 wherein said seams across 
said inflatable inner sole are discontinuous in the arch area 
of said inflatable inner sole to provide an arch inflatable 
pillow. 

40. The footwear of claim 38 wherein said peripheral 
seams includes two parallel peripheral seams spaced apart by 
a distance which is greater than the spacings between said 
discontinuous seams to thereby provide a peripheral passageway 
about said inflatable inner sole which has a greater diameter 
than said tubular passageways. 

41. The footwear of claim 38 wherein said foot clasping 
portion comprises a pair of straps, one each attached to 
opposite side edges of said outer sole. 

42. The footwear of claim 38 wherein said footwear is 
a sandal. 

43. The footwear of claim 38 wherein said inflatable 
said flexible bulb is located at a preselected position of said 
inflatable inner sole. 

44 • The footwear of claim 43 wherein said flexible 
bulb is located beside said inflatable inner sole adjacent the 
instep thereof. 

45. The footwear of claim 38 including air blower means 
to induce air flow through said footwear. 

46. The footwear of claim 40 wherein said air blower 
means is an enclosed chamber formed beneath a seam between said 
first and second sheets. 
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47. The inflatable lining of claim k • 
blower .eans is a flexible bulb receiverin an 
through the heel of said first anH ' 

^^^^^^^^ jr:.;..r=r:r. 

«id miet Chamber. ^««iorly of said sou lining to 

ou.i«^jrin^iri%i:::L;^r" - 

beneath said lower sheet o£ nl "scharglng 
the under surface of said second sh'eet " 

bulh ir;.cei?:^ '„7m„"a:' " -O-m said fle^l^le 

second Sheets and slrnd".^ rr^Tos^dTot 

-"i--ar:::^::;rth?::r:h"" 

waXXlng aetlvltle. of a ..arer !' """^l 

inflatabl. t™,„ sol. win !' 

said inflatable inner sole " ^ P«=s„ri.e 

port is'Vn cZ.:::::::: ^ ^--^^ 

chec. valve ...ociatd^slid disl^ 

fl«tibla tuba. discharge port is in said 
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54. The footwear of claim 53 including pressure control 
means connected to said flexible txibe and having a pressure 
controlled valve means with a second discharge port 
communicating exteriorly of said sealed interior, 

5 55. The footwear of claim 54 wherein said second 

discharge port is positioned to discharge air into said 
channels formed on the under surface of said lining. 

56. The footwear of claim 55 wherein said pressure 
10 controlled valve comprises a valve housing with a valve seat 

and a valve member resiliently biased against said valve seat 
to maintain said valve closed against the pressure within said 
sealed interior. 

15 57. The footwear of claim 56 including adjustment means 

on said valve housing to permit adjustment of the tension of 
said resilient means and thereby permit controlled regulation 
of the pressure within said sealed interior. 

20 58. The footwear of claim 38 including a plurality of 

apertures located in said seams and extending through said 
first and second sheets to provide fluid communication through 
said inflatable inner sole. 



25 59. The footwear of claim 58 wherein said outer sole 

includes a pocket formed along one edge thereof, and wherein 
said pressure control means is received within said pocket. 

60. The footwear of claim 59 including a flexible flap 
30 attached to said inflatable inner sole at a location to fold 

over and close said pocket. 
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61. The footwear of claim 38 wherein said outer sole 
includes a pocket formed along one edge thereof, and wherein 
said check valves are received within said pocket. 
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«2. The footwear of clai™ ^ 
bulb is a hollow Zl^TTntl ""^"^^ 

provided with two tubes ooZ„, \ " ""^"^ »">^ " 

hollow ch,^„. andTnollZri" ;: ' "1"" « 
respective ones of said " ^---^ -^ves i„ 

Side tal'deJ^dUTr'sald lettable'"""""' " 
soi. inaation «a„. i. located on sa^d sTdV t^t 

64. The footwear of claim w 
second Sheets also include side « 

i«step Of the inflatable in„er T"""" '""^"^ " 
Xen,th to fold over the instep of a foot 

l«st one opening i„ said peripheral . "eluding at 

"ap to provide port, . P'^^'P^eral sean adjacent each side 

and said 'sealed i^frior """"" "^"^ "«Ps 

65. The footwear of claim ^. 
second Sheets also have a p i: ut, TlT ""^ 
along said side flap, to provide a I 

passageway, within said Infl'tllle .ide iri^s"" " "''"^^ 

- locatd rsar:": " 

s.co„d sh.etrair:::::,:'j^'\" " -d 

said inflatable inlr sox, 7"' " 
discontinuous sea^ tHL i * "'^'"^'"^ " P'""Uty of 

to for. internal passageways therein. 

68- The footwear of elala «i „w 
is located on .aid rear flap! " '"'^'> 
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69. The footwear of claim 67 including side flaps which 
extend laterally froia both sides of said rear flap a sufficient 
distance to permit said rear flap and side flaps to fold 
entirely about the periphery of said inflatable inner sole when 
placed in an upright orientation to said inflatable inner sole, 
thereby forming a complete upper lining for a boot, 

70. The footwear of claim 69 wherein said side flaps 
include a coextensive tab along their edges which can be 
secured to the peripheral edge of said inflatable inner sole 
thereby securing said side flaps in their upright orientation 
to said inflatable inner sole, 

71. The footwear of claim 70 wherein said first and 
second sheets also have a plurality of discontinuous seams 
along said rear and side flaps to provide a plurality of 
internal passageways within said inflatable flaps. 

72. The footwear of claim 71 wherein said rear and side 
flaps have an internal air passageway in communication with the 
air passageways in said inflatable inner sole whereby said 
entire upper lining can also be inflated. 

73. The footwear of claim 72 wherein said flexible bulb 
is located on one of said rear and side flaps. 
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• • •••••• ••••• 

An inflatab le lining for a shoe which comprises- 

a. an air enclosure having flexible wan<; = ^ 

— and 



including a portion having the size and shape of 



t^^e^solT^^ 



said 



shoe with a^^^^seale^interior and with a plurality of discontinuous 
seams between its opposed surfaces disposed at preselected 
locations to subdivide said sealed interior into a plu rality of 
interconnected zone s ; and 

b. pressure inflation means comprising: 

(i) a flexible a nd resilient bulb; (^4) 
C2) an _JLnlet port opening into said bulb; 
0 (3) a discharge port communicating from said 

bulb to said sealed interior of said sole lining; and 41> 

(4) a pair of check valves j ^ith one each of 
said check valves being positioned in a respective one of said 
inlet and discharge ports in opposite flow directions, whereby said 
bulb functions as a pump, to increase the pressure of air within 
said sealed interior of said sole lining. 



'^L'^'^^^ ^* '^^^ inflatable lining of claim 1 which is formed as 

a ^lami nate of first and second sheets of plastic bonded together by 
a first peripheral seam about their peripheral edges to form said 
sealed interior and with said plurality of discontinuous seams 
between said first and second sheets to shape said zones as 
interconnecting passageways and to. f orm^cha nnel c; nn f-hP. t:op and 
under surfaces of said portion of said lining, inset i nto sa id 
first and second sheets. , _ 



The combination of an inflatable sole lining of claim 
2 and -a generally f lat planarJ suE ^ort shee "tl ^^neath and goeytengwo 



with said laminate. 



{S^ "^^^ combination of claim 3 wherein said planar 
support sheet has a c entral recess across sxibstantially its entire 
upper surface and said laminate is received within said recess. 

^ "^pO^^ The combination of claim 4 wherein said planar 

support sheet has an upwardly curled peripheral edge surrounding 
said central recess. 

'^^^"^ Footwear having an inflatable inner sole which 

comprises : 

a. an outer sole with a foot clasping upper portion 
extending from opposite edges thereof and forming a ^oot retainer 
extending over the foot of the wearer; 

b. a central recess, coextensive the upper surface 



of said outer sole; 

c. an inflatable inner sole rec eived within said 
central recess and comprising a laminate of first and second 
flexible sheets bonded together about their peripheral edges and 
having a plurality of discontinuous seams across their surface, 
thereby forming a sealed interior having a plurality of 
interconnected air flow passageways extending across the surface of 
the inflatable inner sole and forming air channels on the top and 
under surfaces of said inflatable inner sole; and 
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d. inflation means compris ing a flexible and 

j-^^^t^b]^3^_farz le ra ^g'^^tt^ h^el^^o j"^ and including 

an~air'inlet ttibe with aiPaJlT^r'check'valve opening Lnto said bulb, 
and a discharge air tube with a discharge check valve communicating 
between said bulb and the sealed interior of said inflatable inner 
sole. — 

7 . The footwear of claim 6 wherein said seams across 
said inflatable inner sole are discontinuous in the a rch area of Y^- 
said inflatable inner sole to provide an arch inflatable pillow. _ ^ 



The footwear of claim 6 wherein said peripheral 
seams includes two parallel|lperipheral seams spaced apart by a 

^istance^ which is greater than the spacings between said" 

disgo gt i.nuoji^__saams_ t o thereby provide a peripheral passageway 
about said inflatable inner sole which has a greater diameter than 
said tubular passageways. 



9- The footwear of claim 6 wherein sa \ d f Qoi- ro^gp ^ ng 
portion comprises a ^ir of str aps, one each attached to opposite 
side edges of said outer sole. 



The footwear of claim 6 wherein said footwear is a 

sandal . 



3 



